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1020020054460 ^3 <aj*j. : 2003/4/7 

W$ y}5.%\7}® #ofl p]]o)^ 7flo)E sflTg^ S^}^ H>i 

TflojH sfl^ ^Tgofl ^.a]- ^^o]a^ ^^-tf. ojofl, ^lolH 3)]^^ 

7\)o}^ *V^ t TflolH, Tll^lB f^M^ 3*|]B] ^ ^}o] TflolHS 

O.S ^ 7>^>^ofl^^ -7)]^. ^oj-^o] j-L^cq ^oi^ ^ojH ^^M^ 
.£ 8 
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1020020054460 #^ 2003/4/7 

"II 5. e) 7fl °1B ^2*11 ^ zl ^ «<^{Gate Structure Of 

Nonvolatile Memory Device And Method Of Forming The Same} 
[51^ -Ml 

£ l£r ^2fl 7l#ofl Blfl^ ^12.5] TlHB. ^ ^Kr ^ 

51 2 ^ 51 3^ f^efl 7l^ofl ttf^. ^a.^ ^-^B] t1Mb ^S^fll- *§^-&\ 

^ 8^. ^ ^-^o^ ti>^-^*V ^aHHI af^ ufl.5LEj >flolH ^-S^l 

S- M-Hj-tfl^ A>Als.o]rf. 

51 9^ 51 8^1 g.*\& A^l ^-cflsolrf. 

y j£^l #*1 ^ ZL ^la #«H1 ^-*V ^ 0.5*1, ^1 til $1 ^ pflH.^ 
TllolH ^2:^11 5J wj-^oll ^tr ^©Icf. 
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1020020054460 #^ U*}: 2003/4/7 

*flS.el #*lfe ^ 6 >i *1#^ -fi-*m ^ 5U^r «Jr 

^71 #2flA] ufls.^ #*1^ jf.fr TflojHC floating gate)-!- S^Vfe i^(stack) 
S. 1# #2:*}^ , 71^(10) #°11 alfl^ #*1*1 7)1 olB ^(90)* 

^#W. #7l TllolH Bfl^(90)^ TlHH #5^(12), ^-R- Tfl o] 13 

(14), TflolH #?>^ < a^-(21) > 71101^(22) 7fl^§ 3fl^(24)^.S ^#^4. <=>1 «fl , 

#7l TllolH #sH-(12)£- #3^0.3., #7] ^£^71^(10)* l^^Tr wj- 

^£.3. ^^ttcf. ^7l TflolH ^?>^^^-(21)^: *}B\}3, ^ AV^.^- 

(16), -ge^ ^3-^(18) ^ ^^-(20)^.5. ^^tb^. SE^V, #7l Jf-R- Tfl 

°1H(14)^- t\7g^ *g#*}al, #7l *1H 7flo]H(22)^ *}$}S. 

A oM TflolH 4^(90)# ^ ^ ^Tim °l-g-*Hr ^Z}-°] 

JL^tf. o]e^ l-^o> £^ aiz^-o. ^oIh 2fl^(90)ofl ^zf ^#-§: -ft-^H , 
o]B\i& MZ{ v\]3.z\ #*1°] J3-#ofl S^^-fr § ^ ojcf o] 6|) nJ-B}-, 

$■7) ^#-g- *l-ff-S>7l #71 7fl°lH ^€(90)-i: ^#^- ^ 1#2}- ^§^g- c-1 

^A^cf. #71 <I#5}- ^-^^ Xj.^. ^7H1^ ^5}^, ZL ^^5. #7l ^-fi- 

Tflo]B(14) ^ TflolH(22)5l ^oflir Ajajs a> 
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1020020054460 W^ ^7.}: 2003/4/7 

Sfr^W °1 #7] 711 o]e #^>^^!^-(21) ^ #7l tIHe #3. 

A(12)°\ 7>^>e]l- ^.^^^711 ^ Q°±o] ^cf. # 7 ] TflolH ^^^^(21)01 ^ 

#7) 7llolH(22)^ 9l7\S\±r £<S°] #7} 7\)o) 3.(14) *\) ^S)^ Jl 

M-^fe ^(coupling ratio)©! feW. #7l Til-^ Hi -fro] ^ 

■f , ^s.el ^ ^ ^7} t^!t>4. 

«1^ ^^t}7] ^tr ^6.^1, ^ ^711 JHH 

2001-0004263°IMt=- S^V 7}-g-^ ^ Hlfl^ ofla.^ #*1 

o} TflolB «j-^cl ^oKsqji £ 2 ^ £ 3£r tr^ ^7fl ^ 2001-0004263^1 

£ 2» #2:*^ , 1*3}- ^-fr -g*l*M ^ 7fl ^€(90)^- ^^*>7l^l 
^ ^7111-^ £ loflA^ ^^^cf. TflolH 3fl€(90)-g: ZL % 

7l ^ ^^^-(28) ^ A o v 7l #Y ^^(30)^ AA ^sl^- -ar^-^r ^ ^ASl 

#7l #-f ^<S^-(30)°1 ^>S.^l7l^ rfl*|] <tA>3- ^AltVcl-. olnfl, 

3K> ^1^5. A>-g-sl^ #71 (30 H &7) TflolH 3fl€(90)-i- 3L#*Hr «> 

-£^171^ ^-§: ^71 nfl^-oll, #71 <i#2}- #71 TIME 

n € (90)JLS ^^Mr^l 3rtr^r. °H1 4Hr, #7l <i#5}- ^§£r ^ ^-g-SH 
^ £ A o v £ <£^€ *l-fr*Rr 7l^f « ^7} ^--B- 7flolH(14) 

^ ^ 7fl*H^r 7H^1 ^tf. #71 -*f-ft- XI o]E( 14)^1 7^o]^ <^XYs\. 
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1020020054460 #3 «J*V: 2003/4/7 

<w> £ 3-g- %^}r£ t ^7} #-*f £^(30) £ ££^(28)* *fi7l*H # 

#7] i^ol^nV^. ol«j-^ AlZ^-^-O.^, Tfl °lB ^fili (90)^1 €^ ofl 7fl °1 H ^Sfl 

<>H(32)« 

<15> ojnfl, ^-71 JfL-fi- 7flolH(14)^ ^-71 ^8 <M &7) nfl-g-^1 , *}-*f 

S.^sl(60)^ ^ 2.°<M- 3Hrth oiofl uq-e^-, ^- 7 ] 7floi;e #3-^(12) £ #7l t)Hh 
i*ll°H(32)-i- *li-Hr ^7}^1 33.(path)^H tfl*fl ^oM -f-B- 7flolH(14)<^>H^ A o v 7l 

wvs^l 7l^(io)^i^ 7lel» Jnsl^, ^-7}*1 ^o]^ -e-A^cj-. #7l tJ| 

°1H i^M^(32)fe 3^ 7l^V wj-^AS ^£ &^°]7] nfl-g-ofl, 

^ ^f-Sfl ^"71 TllolH -tf-SW 12)41 u l*fl ^7H s.^°l Ir^l-cf. °1&) 

*KJ#3. ^1«H , ^71 TflolH iM|°H(32)*r Aj- 7l ho TflolHCMHl *H V ^1 ^i^>7> 

<16> ojofl tH^H, #71 -f-B- 7flolH(14)Sl £^el(60)^ =L%Si\ , 

°J7>£1^ ^7l#ol ^^14. ^7l#ol ^Tfl 

, *H5LBl #*1^1 ifl^ £ ^> qjQo] oj-a^fe. o.^rl-. 

l^o) o)^517} ?>}±r 7) azf^fl] 
<17> igj-igo) ol=JL7> <5>^ 7l#^ aj-afl^. Tllol^ a)] ^ ^-g- ^Z}- ^§ °)H 

H S V ^Rr 7l#^ «1#2] Zj-^# ^ "flS. 

El ^AjS] TflolH ^2:^1 ^-g- ^1^-^ c-ll ojcf. 
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1020020054460 ^a}: 2003/ '4/7 

°1 3^3*r ^11- ^ ^-2-3 Tfl^lH ^S^l ^ «o V ^* 

<19> ^o] ol=ji7.> is[±r 3=4^ 7l^^ 4*||fe. ^ tIMe^ ^-g- Jl 

<20> Aj- 7 j 71^^ 4^1 # ^§}7l ^-rg o. a^tf ofl sO-a). aj-^] 

i2H°]^t ^^Rr ^T^l» S^Hr H]^^ pjjj^ Aj-*}^ E^j A^ ^ Hj-^-t- 
^l^tb^-. °1 H o^£: <£5i^7m ^Ml TflolB ^^al, <#7] Tfl^lH 2fl€# 5E. 

^"*>fe tiVt^l^cq ^ofl 33- a> U-^l^ ^^t!: ^, #7l 3^ «oM^ <>l H o V ^ ^14 
*H ^7l TflolB ^fl^o] ^6j| Hfl*l£)^ ^-A]- ti o V^j ^lolA-^l- ^<5}^ #741-1- i^" 

^nfl, ^7l TlHH sflBl^ *>BflS. ^TT 7]}°}^., TflojE ^ 

^<gnV ^ ^ ^ TllolE^. ojijLo^c}.. ol^ ; Aj- 7 j ^ ^ A~ 2fl A-] 7 > *g Aj ^ 

#51*11 7l#o11 tflsfl 1^ ^Al*>cf. 

<21> ^71 711 OIB 2fl^l# ^*Rr #7^1 ^"71 #51*1171^ i^^l *b 

^*Rr ^71-g-em-g- ^, ^7] ^Hl 711 °1B #s^-g- *8>S*R=- #31-1- 

i^-^-cf. ol * , Aj- 7l TllolE xy^v)- Aj-ofl Sj^^dfl ^^t!" U-^O-S. all a! ^ 

*H*- £^sv ^fl^i^r %^ 3f-, =L #^1 711 °1H ##^^sv ^ 

-f , #7l ^^ofl ^^*V « 0 V^O. S Aj-71 Aj-w. 711 olH #7_>^ 

a] ^« 3fl#^- 3flEi^tb^. ^7l Til °l H #5f^ ^7) ^c$ol^ 
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f 

■ 1020020054460 QA: 2003/4/7 

Sfl^^r 4^ ^el^A^ ^ Jl , ^71 ^ VJ r £.#^8- *HlS *3E]-S 

, #7l ^ S.^ #ofl 3 <g>^ +5- ^"71 7fl^£r ^7) TflolH 3fl 

€ *g^# ^ ^ofl^ A1Z]- n>^a SE^ <&A> !§-SL3- A>-g-^ ^ ojcf. 

<22> ^^^Tfl^, #7l TflolH #?I^<2^ ^€€r *Hl5. #5^, ^ 

#7} TflolH sfl€°l «]:£^7l^: *hS* ^ 3 

<23> *V^, #7] I^Sj- #7] ^-ft- TflolH^ ^ 7p 0 >7>el # <1^5M ^ ^ 

profile)* ^cf. 

<24> # 7 ] Cf^- 71^^ ^Ml* ^*>7l 7fl°lH zfl€^ 

y o V ^l i2)l°H* ^l^Kr «1 *) ^ nflse) #*1 2] H^^l^B^l- afl^tt^r. o] H$*l^ 

^ ^o)l tifl^i^^ 4^7fl^ TflojB sum- ^ ^-71 TfloiH ^Hl «fl*13^r <^ 

# «<M i2|H*|-I- if-tVcf. ^7l 711 °1H sflifd^r ^71 ^H) afl^s]^ TlMH 

^71 711 °m ^ ^"71 i^^^* 7l-£7lH^ 7llolE ) Aj- 7l ^c^ 
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1020020054460 #^ ^7}: 2003/4/7 

W^oflA^ ^oj-^Ai^ *}-o|^ ^-71 TiHH #71*3 sfl^^ 

Thiols XVs^S} ^ 0- 7 > 3^. 

°1 7fl;M ^JE SZnf. ojofl, ^ojB^ ^el^S. °1 =Lo)^j7 ( ^- 7 ] 

*fl<H TflojB^ ^ ^^A>ol= S olifLO^Cf. HL*}", >^7l 

^ ^1 ^51] o]A^ ^S]^- ^5^^£ O]^^^] J7 ( ^- 7 1 ^o^nV^. ^-gj. 

nVO^ ojifLo^l^ ^o] ti>^3l^>cf. *V^, ^71 JjL-fj- Tflol so) g|.j=L ^5]H £^=5} 

*T 9l$m ^-2)3- ^7Hl7ll AfAj-o] ^.*| - X| 

sf^^^l ^olcf. at!" #°1 # 7l^r #ofl oicfji ^sM^tt 7j O-ofl ZL 

^-€- # S£^r 7l^ ^Hl ^ ^ ^TlM- 3E^r H# ^ 30) 7 fl 

sa^. 
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5 1020020054460 #^ °J*} : 2003/4/7 

<28> s. 41- %^*>^, aV£3l7l:&(100)^ °J °j t!:^*Hr ^>^-S^-( 

5L*\*}x] <8^*tf. ^-71 #^oj<3 4<Hl TllolH 4s^(110)# ^W". ^-7] 

7J1 o]H ^^-(110)^: 47j °-3-*\ l^sfe ^ej^- 43-^Oj 3 

<29> ^-7] TflolB 4^-^(110)01 ^€ ti>£^7]^r ^Tgofl a}* ^^*V ^, 

ol« sflE-l^^H A o V 7l ^^^ofl ^ ^^W. 4?1 ^ 51^ 

^ 3fl€^: 47l *^°J^S1 ^-71 TlHH 4s}-^-(110)* S5U=- ^fl&I^^Cl-. ^71 <5}^- 

JSL^v sflElol a>£^l7l^- 4°ll ^HS. f^^^, 4^ ^ 7fl^^ *V 

315 o]^, ^1-71 7^°!-, 4^- 5L#^, 71HH f^H^ * ^ 51^ sfl 

^ *}$}S. ^2^t}^, 7fl3§ Sfl^(150), 71101^(140), TllolH #^OjnV 

^ Si (130) ^ 711 °1H( 120)1- ^^4^. 471 711 olH 4s|-^-(110) ( ^--R- TflolH 

(120), TlM^ f^^nV 2flBi(130) ( 7llolH(140) ^ 7fl^§ 2fl^(150)^r TflolE sfl 

€(200)* ^4^. 471 TflolH 3X|lll(200)^r 4^1 «^ <3 7>5.*1 s ^^^rf. 

^, 471 ^ JE*^ ^BiSl- 4>7l TllolH 2fl€(200)5l « 0 >W^ ^M^. OH] 

<4s}-, 471 ^-fr 7flolE( 120 )^, ^^o. S 1- nfl, t^z^o} ^ 2.0^0.^ ^^^14. 
<30> ^1-71 ^ 5L&^ ^ ol5.«-E^ ^S}^r 471 ^"fi- 7llolB(120)^ 3^ 7l 4 

**fl <§^€ ^Sl^°J ?M ti>^-2]i5>Cl-. 471 711 OlH ^Ti^^nV ^ 

(130)^- *>Bll5. ^ 41 51-^ 45}-^ (132), 4sl€- ^Sf ^1(134) ^ 4Y 4^€- 

4S^(136)iL5. ol^-ol^^ ^ol a>^^>cf. ^1-71 4-¥- 5L#^ ^ ols.«.Ei ^S}^ 

471 711 olH(i40)^ *H15 ^ *)H t11oih(142) ^ 4-¥- *IH tIMs 

(144)5. ^Slfe ^ <&t\. olnfl, ^-71 ^ ^ol 7)lolB(142) ^ 47l 4 
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1 1020020054460 #^ <a*>: 2003/4/7 

#7l 7fl^§ 5})€(150)^ ^el€- ^s^, ^e)^- * ^e)^ -M-aJS^ ^d\}*\ a} 

^€ 3<H£. *V7>*1 $>$aHr 3<>1 B>^«m-. 

<3i> £ 5# ^-a^, -8-71 71HB sfl€ (200)^1 tiV£^l7l^r^ ^o)*\ 

^^^•(160)^- *f#trt}. #7l ^11 °H ^<£^-(160)^r Z\$[3. ^ ^^(162) 

^ Jfrxv wj-^l ^-(164)^.5. 

<32> Aj- 7 j ^ ^^^"(162) * ^ «o V ^l^-(164)^r #7] TlHB s(|€(200)* ?lt^ 

Tfl ^*Kr w>#^}t}. °1# 31*11 #7l ^ ^^^(162) ^ ^# 

^1^(164)^ Sj-flfr 7l# ^(chemical vapor deposition, CVD)^ ^ o_g_ 
^o] w>^^cf. 41-7] ^ ^<?1^-(162)^- ^b}^- ^s^JLS. #7l 

a> #*l*Kl64)£- #7} ^V5r^i=r ^£7> ^ ^e}^ ^sJ-^iL^ ^^^-cf. # 

7] ^ ^^^"(162)^: 150A ^V\)S. ^S}^ ^o] tiV^^Jl, -# 7 j I3.A]- wj-^ 

^(164)^ 300 A ^^Rr U l-^-^^>cf. 

<33> £ 6-g- &3z*}^ , #7l TflolH sfl^i(200) #-¥-^H #7l ^ *i<a ^(162)01 ^ 

£l51^-, #7l S^-# w 0 V*l ^(164)^: °11H3 ^^t!- 1 ^. °H1 #7l 7^1 o]H ^ ig(200) 

51 s^Itt #71 Q% ^^^(162)^1 ^-g- y o^l i5)lo]A-1(i64a)7l- 

cf. #7l 3}-# « 0 M ^ufl o]*]( i64a) 31 ^ ^-7} ^^^(162)^1- 

<34> #71 71MH 3jHf}( 2 00)£r #71 ^ ^^^-(162)<Hl ^ *fl Zl #-*f^o] go^L, . 

*d<£A(162) ^ #71 aj-^1 ^sfl o]Al( 164a) °)] Sl*fl H ^r&o] ^o]cf. # 7 1 ^> 

# #*1 ii||°H(164a)fe- ^£7> ^ ^s]s ^3^o_S ^ ^ 51 7l nfl-g-oil , a>4i ^-o] 
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1020020054460 #^ ^4-: 2003/4/7 

#7l TflojE 44(200)^.5. 4^ ^*Rr 3* 44:^: ^ &4. °H 44, #4: 44 
7> #7l TflolH ^Hl<34 3fl4(130)JL5 ^^-*>7l 4*114^ #4 TflolH 44(200)4 
#4 :§?-# #4 i-*IH4(164a) 444 #4 4# 4(162)* l-SS 4-£44 44. 
°H, ^ 444 ^ <g^r #7l 711 o]3 4^(200)4 #^ ^ #7l 4# * 0 >4 isil 
°14U64a)4 4^1 ii#4 #4 4^ H<?i4U62)°14. 44 ^sj) , ^ ^^ 7 ]. 
711 °lB. =f4444 44(130)^5. ^¥471 44 ^isL^r #4 44 H o v 4 ^4 °1 4 (164a) 
4 S]*fl 4444. ^S7} 44^1 4 41" 4 £4 4-£, ^ ^ JHh& 

^444. 4fe #7l 44 44^(140)4 #7l ^--B- 44^(120) A>o]o| ^ ^ ^0.0} 
<W*Kr 4 4444. 
-£ 7* %^44, #7l 44 44 ^4 44 (164a) 7} ^44 4^4 4 44 4*11 1 

#4 1^1^. # 7 1 <gAV^ J7^ £47H4 4*14^ ^O] 

444. 44 4^ 44-I-£r #4 44B 44(200)i>-3L Ifsf^ , #71 44H. #44 
(110) ^ #71 TflolB #4444 ^4(130)4 ^1# ^7>444. ole^ ^14 ^7} 
^ #71 #i 44^4 #7l 44 44H(120) ^ #71 44 44^(140)4 44 

1-4 4-§-44 ^§44 #el# #44°11 444^ 4444. #71 444 ^4 44^- 
4, #7l 4# #4 ^144 (164a) ^4°fl i^#4 4-£4 71^(100)^1^ #7l 44H # 
51-4(110)4 444tt 1#44( 170)4 ^444. s. 644 4^4 3*1^, #7l 44B 
#4444 ^4(130)4 ^^11 7> #7>4^ 4#£r #4 4# 44 ^444(i64aH 4 
4 ^444. 

44, #7l 44 44 ^*1144(i64a)4 444^ #4 44B #44(110)4 
°11 ^444. 444, #71 1#4 ^4 ^4 xy ± 44*4 #71 44H #44(110) 
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1 1020020054460 QA- 2003/4/7 

€(130) 3 ZL^^cf ^-cf. olofl ccfef, ^--B- 7flolH(120)2l ^ ^ s^sH^r 1 

A>2|.n|ol *g^3£)^, o]d\) ^71 -f-fj- 71MB(120)£] ^ 2.^ a] ^ i^&E.^ 2.2. 

4^ ^"Tfl ^tf. ^-^tb «V^- ^-71 7|MH #2HS<3^ 2fl€(130)^ 7>^>^<H| 

^3 ^1 #7]- H}^ -S-71 TiHB ^^-(110)0)1 ^ 
<37> ^a> h o >^ ^ol^(i64a) ^ -SM ^^^-(162)-g- ^7]^ ^, #7} 7))o} 

B ^(200)3 ^°fl SECf^- ^^ojA^ ^ ojcf. S>*ln>, 3^ 

<38> iBflol^ ^^S>(160)# ^^*>7l <#7) TflolB 3fl^(200)* 

*] ^sfl o] *)( 164a) « ^^*V 6 1# A>-g-*>Tr J7^£ o]-g- a*<g 

3 ^-E 5U*=h 3^, ^71 JI^B o]£- ^og ^Als;>7l , 

^olA-l(i64a)^ ^f^l >1MB ^M^* d 

<39> S. 8£r -& W|-BJ-^*V ^Al^ofl nj.^. Dj]2.el TflolH 

<40> 51 8 ^ 5L 9* #££*V^, 71 100)3 i^^l tb^Rr ± 

7}^^( 105)0] tifl^^Cf. Aj-7] ^7>^-Blnl-(i05)ol t§A^ *V]£7]}7}% #4^, ^7} § 

^71 i7V^-^^-(105)* 7>B*1 TflolB 3^^(200)0] nfl*l^cj-. 
<41> #7l TiHB 2fi^(200)^r *MlS ^#51 TflojE AVS^dlO) , Jf-fr 7flolH(120), 

7fl°lB 3xfl^(i30), »H 7flo]B(140) ^ 7fl^ sfl^(150)^.S ^^cf. 
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1020020054460 #^ <£x\: 2003/4/7 

<42> #7l TflojE #SKKllO)-gr <gA>g}. -g.*fl # <g #5}-^°l . ^7} 

■¥-fr 7fl^lH(120)fe -*7l 4i^e)^-(105) -*HH #7l ^>^-s) ^(105)2} # 

JjL^-g- tij-^^Tfl^ a-o. 7llolB(120)^ S^Hr 

ol^o^^iq-. ojafl, # 7 ] Tflo] JE (120)2] ^ 3.^2^ ^ = € ^S-A 

7}$SL3.^, #7} ^ 5LA-^ofl ^7l#ol ^#S1^ ^Eflo] g^-fr 3^5^- ^ 

<43> #71 TIME ^V^^SV 3fl£i(130)^ ^71 Jf-fr 7flolB(120)2] #Jf^ ^ ZL 

x$5L ^7} i4^2] n -|(105)5] ^-f-^-S- m^^i Wfl^l^^". ^71 711 

#^<a^ v 5flii(i30)^r *MlS -s}if ^e]€- ^2}-^-(132), ^S}-^- 

(134) ^ ^ ^^-(136) AS ^S]^ ?H a}-^^}!}. 

<44> #7l 71101^(140)^ *>Jf *lH 7llolB(142) ^ ^ XH Tflo] 

B( 144)3. ?M wH^l-rl-. #71 ^ *1H 7flolH(142)^ ^7} 7\)o]^ 

^<£nV 3^(130)^: go^ h>^*>711^ Cf^^ 01^^x4. #71 #-^ *j| 

<H 7llc»lB(144)^ ^S]A>olco] ^o] tN| , cfoj:^ ^4, ^ o^o} 

^elA>olc ^oflAi *V7M^ ^£ ^ 4. «T^, ^71 7fl^S 3H€(150)^ 

^SJ-^, #2^ ^ ^2]? ^S^S^ ^ol £ *> 7 >^1 

<45> #71 711 olH 3)1^(200)21 #^ ^ ^Hl€- -t>S}-^S. ^l^^l^ Q^t 7 i 

<3^(162)ilS S^t}. #71 24-^ ^^nV (162 )^. 15QA ol^ %o] 0>^^}cf. 

^"71 2j-^ ^<£5V( 162 )ol ^"71 711 ol^ 3fl^(200)2l -Ij^ofl^ ^S^O^ o] 

^^1^ ^# ^<>H(i64a)7> yfl^^cf. ^7l an* tg-^i ^oi^(i 6 4 a )fe ^ 
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*fl<2}- 7>^>e1^^^ ^-TflSl ^>o]^ a o V 7 ] TjjolH fo^^ 3fl^(130)^ #7] t11o}h 

tfs^UlOHH c] 3.^. #7) TflolB ^sKKllO)^ 7}#7>5] ¥^1(L 2 )^- ^°o v 
^(Li)^ ^>ol(L 2 -Li)^ #71 #5^(132)4 7}#7>E] ^-^(L 4 )<af ^°<J- ^f- 

*fl(L 3 )£] x>ol(L4-L 3 )itq- 3. W . ^MN x>ol^ ^-7] ^-AV «J- 

*1 is)l°H(i64a)£l €^1M ^* ^Hr^. 

<46> £ aV^ofl ttJ-EMg, TflolH 4^1^ ^-fc S^r SK> u o V *l ^M^-I- * <g 

#5)- ^-1: °H1 tCj-H}, #7l TlHH. sflU ^cHH ^ 

tb^, #71 « 0 >^1 ^BflolA^ ^7}^o] 711 o]H Sfl^^> 

*1 7^ S Z^l# ^7}-^,^ olofl u|-5} ( #71 TflolH ^^M<£nV 

¥^£)*1tt ^#£r ^S^H , ^1^ 7flolH<Hl ^17>£1^ ^^l w~fj- TflolHS. ^Sl^r 
jL-§--g- ^ $irf. 

<47> ^T-7] ^-A> y oM i^olA-1^ A o V 7 ] ^olE 3)^4 c&tS^ t^^joj- f 

#i ^7>#ol ^-71 ^ TflolH^l ^*Hr 7>^*>7fl ttcf. OH1 14 E}, ^7l# 

■^^-^ji, ^oi -^*>t*| , xi7l^ Ml^-#°1 sH°l\+ wl^lt^ #*l-& 
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1] 

2] 

*11 1 *<M1 9X°]x\, 

^■7) TflolH aflfc^ ^#=1 ^Bl^. a]-^ > ^b}- ^ 

3] 

*11 1 %H1 

^-71 a}£^l 71^-^1 ^<3<*M1 ^ ^ ^ tH^Rr i^e-I^M- #741; 
^-71 #^<* o]e AVsj-^-i *§^*Rr ^1; 
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#7l 711 °1B #Sj-e} #°fl, #7l eg*} oil ^*fi^r «o v ^^ H fl^l^fe ^ 

#71 J^o] tiV£^7l^: *}^ofl TllolB ^ #-?- 

^*Rr ^1; « 

#71 #^0^ ^,31 *V lH=0.3., #?1 #Y SL&n, TflolH #^^o^nl- 
S.^ $\#^r #3l«- i^*Rr ^ mtSLsL Z}^ «1$|^# °flJ23] 

#*isi s^a^i^Ei ^ 

4] 

*fl 3 %hi sa^i . 

#7l TflolH #3*^ #71 «-^<3^# <1#5^1^ 5.3.^ ^^TT ^5l€" #3^ 
5!* ^31 .2.3. <5Rr H]^^ DflS-Sl #^1^1 H^^l^Ei ^ u o^. 
[^T 1 * 5] 

3 %H1 Si^i, 

#71 ^ JEE*±^ stfl^i^- cf^^ ^El^o_3 ^SRr ^ ol^^v 

# tflS. el #^121 H^liB-1 <§>£ w 0 v^. 
[^t 1 * 6] 

*H 3 %H1 &<>H, 

#71 #-*f *H1S ^51^- £ ^^A>olc S ^J-ir 
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*n 3 %hi xji<h*i, 

8] 

^ l fl^W, 
9] 

^ l %hi sa°w, 
io] 

*ll 9 %H1 &oH, 

HI 
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#7l ^£ #7l ^ 7\] o)^_9\ is}*- 7>W&1# I^Al^l^ ?j\^r S-^ 

<L3- *}*= ^lS-S] #*l<2} H^^l^El ^ 

[*<^J- 12] 

«KE^1 71^-21 *H1 tifl^ls)^ %#<S<3# *H3*Rr ^V^-e^; 

TiioiB ^Eflon tiii^si^, Tii oib #^-i: ^-r- 7fl°m; 

#71 ^ 7])°}^ #71 TllolH A>oHl 7fl 7fl Si ^ TflolH f^^^ 

#7l -^--B- TlHB, TllolH ##^*J^ 4^ ^ TlM^S. ol ^1 olB 

2fl^5l ^ofl «B^5lfe #*1 ^1°H«- B^*}£l, 7>#7>^ ofl ^oj-ofl 

If- V)} 9] *}o)^ #7l 711 °1B. ^Ei^Cf #7l 711 o]H #3-*HH 3 €" 3 

* ^ilS <5Kr Wl^^ ^11 2- Si #^21 B^^l^El. 
13] 

*H 12 %H1 &<H*1 , 

#71 ^--B- TflolH^ 4^ ^Sl^°J ^* f^AS *>fe Hl?l^ ^2-Sl #^1^1 

14] 

*fl 12 *<H 
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[^^8- 15] 

^1 12 %H1 5£<>H, 

^-71 *1H 7flo]B^ 3^*1 4^ £ ^ElA>ol^.o] ^ 

16] 

^1 12 %H1 &<>H, 

A o v 7l J^V « 0 >*1 is)M*|^ ^S]§- ^^<y ^ ^12. Si 

17] 

^1 12 5U<>H, 
18] 

^1 17 %H1 $a<>H, 

A oM ^ ^S]^- ^S)-^ %-£r ^<LS. t}±r Wl 3 oils. Si ^ ^ 
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